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Abstract 
Exposure to real life industries is one of the key elements implicitly emphasized in the Program Outcomes (PO) for students 
graduated from Chemical and Biochemical Engineering programs. The Department of Chemical and Process Engineering 
(JKKP) has implemented the Industrial Talk and Industrial Visit activities since 2006, following suggestions from the program 
external assessors. The activities are important for students to relate their theoretical knowledge to practical aspects of the studied 
courses, in terms of industrial unit operations, process and design concepts, and impact of its activities on health, safety, 
environment and society. Recently, the Faculty of Engineering and Built Environment has proposed that students from each 
academic year should be exposed to industrial talks (twice a year) and industrial visits (once a year). This paper elaborates on the 
objectives and experiences gained by the JKKP in implementing these activities. The strengths, weaknesses and opportunities for 
improvement are also identified and discussed. It can be concluded that a good coordination and a proper assessment methods, 
selection of industrial sites for visit as well as speakers or topics for talks are important for enhancing students’ practical learning. 
Keywords: Industrial talk; industrial visit; program outcomes; practical learning; 
1. Introduction 
Student exposure to real life industries is important in chemical engineering curriculum as one aspect of active 
learning. Student learning should go beyond academics, where they can develop insights, critical minds and obtain 
practical knowledge as well as theoretical applications. Furthermore, students are able to improve on the cognitive 
complexity, intrapersonal/interpersonal relationship and practical competence [1]. According to Brown et al., 
varieties in active learning can provide unanticipated roles for the future engineers, capable of solving challenging 
engineering problems of the 21st century [2]. Smith et al. (2005) reported that five benchmarks to encourage student 
engagement in learning are: level of academic challenge, active and collaborative learning, student-faculty 
interaction, enriching educational experiences and a supportive campus environment [3].   
In the Department of Chemical and Process Engineering (JKKP), undergraduate student exposure to industry was 
first suggested by external assessors for both the Chemical and Biochemical Engineering programs. Since 2006, the 
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department has regularly planned and implemented the activities of visit to industry and talks given by invited 
speakers from the industry. It has been realized that the activities can contribute to various essential learning 
outcomes [4], as have been implicitly stated in the Program Outcomes (PO) for the two JKKP programs. Recently, 
the Faculty of Engineering and Built Environment requires each batch of students have at least two talks and one 
visit per academic year. It is to ensure that students gain benefits from the activities as early as in the first year of 
study. 
The main objective of industrial talk and visit is to enable the students to better visualize what they have learned 
in classroom to the real industrial situations. Students also have the opportunity during the industrial visit to see 
large-scale industrial processes and equipments as well as real engineering practices.  The expected outcome of 
these activities is that student engagement in learning can be improved by outside of the classroom activities. 
According to Barnett and Coate, instead of just objectifying the knowledge, students might become more interested 
and engaged if the knowledge and concepts are made to be more real [5]. Student learning outcomes of the visits 
and talks may include the ability to: 
1) Demonstrate the applications of chemical/biochemical engineering concepts and principles learned in  
classroom. 
2) Illustrate processes and products manufactured in the chemical/biochemical industries. 
3) Develop awareness of the engineering and technological aspects in the chemical/biochemical industries. 
4) Improve interpersonal skill by communicating directly with industrial personnel. 
5) Aware of the roles and ethics of chemical/biochemical engineers in related industries. 
6) Aware of the impacts of industrial processes on health, safety, environment and society. 
2. Current Scenario 
The planning and implementation of the industrial visit and talk for students in JKKP are conducted by a 
coordinator, who is appointed by the Head of department among the lecturers. The coordinator is often assisted by 
the department tutors.  The step-by-step coordination flow procedure is shown in Figure 1. 
In planning stage, potential industries and speakers are identified early, usually before the semester begins. 
Selected industries or companies are usually of chemical or biochemical industry-related and are often close to 
UKM or in the area of Klang Valley, due to logistic problem and budget constraint. However, if the funding is 
sufficient, the visit can be organized as far as to the East Coast of Peninsular Malaysia. 
The next step is by confirming timetables for all batches of students, then contacting the industry for permission 
and the speaker for his/her availability. General topic will be suggested to the industrial speaker but the exact title 
will be decided by them. After the date and time are agreed on, a formal request is issued by an official letter signed 
by the Head of department.  
For the industrial visit, after the successful confirmation by the company was received, the UKM bus will be 
booked and the students will be notified. Two accompanying academic staffs will be identified, usually on voluntary 
basis. After the visit, students are requested to write and submit a short report on the learning, experiences and 
suggestions as well as completing a survey for indirect assessment. Table 1 and 2 show the summary of the 
industrial visits conducted in 2010 (Semester 2 2009/2010 and Semester 1 2010/2011) for both the Chemical 
Engineering and Biochemical Engineering students, respectively. In most of the industrial visits, they will be given a 
short briefing on its corporate organization, processing and production, and safety aspects prior to a tour of the plant.  
For the industrial talk, after the confirmation by the speaker, the available venue will be decided and then 
students will be notified. A week prior to the date, notification to students and faculty members will be given via a 
poster and email. Usually 1.5 to 2 hours will be allocated for the talk, plus the question and answer session. Table 3 
shows the summary of all the talks held by JKKP in year 2010. Some of the talks were held for two batches or two 
programs together at the same time, provided that the topics are appropriate for the students’ level of understanding.   
Some of the industrial visit and talk were held in conjunction with the design projects being carried out by the 
final year students. For example, the visit to Innobiologics Sdn. Bhd and the talk on the `Practice and Design in 
Biomanufacturing Industry’ helped the final year Biochemical Engineering students in doing their design project. 
Besides, these activities also help the student in terms of collaboration with industries, projects with practical 
feasibility, industrial exposure, expert guidance and future prospect for their careers. 
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Figure 1. Industrial Talk and Visit Coordination flow chart 
Table 1. Industrial Visit Activities for Chemical Engineering students 
Industry Academic Session Academic Year No. 
Student 
Date of Visit 
ABASS Sdn Bhd.,  
Putrajaya, Malaysia 
Semester 2 2009/2010 2 
 
44 1 April 2010 
CCM Fertilizers Sdn. Bhd., Shah Alam, Malaysia 
 
Semester 1 2010/2011 2 
 
36 7 Okt 2010 
 
Kualiti Kitar Alam Sdn. Bhd., Bukit Pelanduk, Malaysia 
 
Semester 1 2010/2011 3 
 
44 27 Sept. 2010 
 
Petronas Refinery, Melaka, Malaysia 
 
Semester 1 2010/2011 4 
 
30 
 
28 
13 Okt. 2010 
 
10 Nov. 2010 
 
 Table 2. Industrial Visit Activities for Biochemical Engineering Students 
Industry Academic Session Academic Year No. 
Student 
Date of Visit 
Ajinomoto Sdn Bhd, Kuala Lumpur, Malaysia Semester 2 2009/2010 3 
 
27 5 Feb. 2010 
Innobiologics Sdn Bhd, 
Nilai, Malaysia 
Semester 1 2009/2010 4 
 
28 23 Mac 2010 
Yakult (M) Sdn. Bhd., Seremban, Malaysia Semester 1 2010/2011 2 22 5 Aug. 2010 
 
Kualiti Kitar Alam Sdn. Bhd., Bukit Pelanduk, Malaysia 
 
Semester 1 2010/2011 3 
 
33 28 Sept. 2010 
 
Based on the JKKP experience, industrial tour of a plant or a demonstration of a process and a chance for a 
question and answer from the industrial speaker, help students to enhance their knowledge in classroom and expose 
them to the real industrial environment. In addition, visiting a multiple industrial sites allows students to compare 
and contrast processes or approaches. 
Implementation of these activities by the JKKP also helps the department to identify some of the strengths and 
weaknesses. Steps for improvement will also be suggested. 
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Table 3. Industrial Talk Activities for Biochemical and Chemical Engineering Students 
 
Company Name of Speaker Academic 
Session 
Program Academic 
Year 
No. 
Student 
Date of 
Visit 
Topic 
Ninebio Sdn. 
Bhd. 
Dr. Badrulhisham 
(Director, 
Manufacturing) 
 
Semester 2 
2009/2010 
Biochemical 3 
4 
27 
28 
25 Feb. 
2010 
Practice and Design in 
Biomanufacturing Industry 
 
SIRIM Bhd. Zainorni Binti Mohd 
Janis 
(Consultant) 
 
Semester 2 
2009/2010 
Chemical 3 
4 
59 
57 
15 
March 
2010 
Good Manufacturing 
Practice (GMP) for Food 
 
Algaetech Sdn 
Bhd 
Tn Syed Isa Syed 
Alwi (CEO) 
Prof Keith Cowan  
(South Africa) 
R. Velmurugan    
(India) 
 
Semester 1 
2010/2011 
Biochemical 2 22 26 July 
2010 
Algae-based Industry 
 
Netherland 
Gelatine 
Ad Grobben 
(Visiting Profesor) 
Semester 1 
2010/2011 
 
Chemical 1 
4 
22 
59 
23 Sept. 
2010 
 
Manufacturing of Gelatine 
PETRONAS 
Group 
Technology 
Solutions 
 
Fadzrul Izwan Bin 
Muhd Ali 
(Executive) 
Semester 1 
2010/2011 
 
Biochemical 
Chemical 
2 22 
36 
28 Sept. 
2010 
Process Simulation 
 
PETRONAS 
Group 
Technology 
Solutions 
 
Hasnor H Hashim 
(Staff Engineer) 
Semester 1 
2010/2011 
 
Biochemical 
Chemical 
4 
 
27 
59 
4 Okt. 
2010 
 
Process Control 
 
Sime Darby Ahmad Jaril Azis 
(Head, Processing 
R&D Department) 
 
Semester 1 
2010/2011 
 
Biochemical 3 
 
33 13 Okt. 
2010 
 
Palm Oil Processing and 
Wastewater Treatment 
 
ICHEME Renee Lim 
(Representative) 
Semester 1 
2010/2011 
 
Biochemical 
Chemical 
1 & 2 
 
46 
58 
13 Okt. 
2010 
 
ICHEME Registration 
Malaysian 
Biotech 
Corporation 
Dr. Harcharan Singh 
(Vice President, 
Agriculture) 
 
Semester 1 
2010/2011 
Biochemical 1 
4 
 
24 
27 
4 Nov. 
2010 
 
Opportunities and 
Challenges in 
Biotechnology Industries 
 
3. Strengths 
Traditionally, universities offer theoretically-based approach in teaching students, as opposed to the recent trend 
towards more empirical acquisition of knowledge involving more hands-on experiences. The most effective way to 
learn during their undergraduate study is by involving the students in practical training or industrial exposure. The 
industrial visits and talks are activities that can further help students to see and learn the real industrial operations 
and working environment as a Chemical or Biochemical Engineers. Students also have the opportunity to improve 
on their learning skills as previously mentioned.  
Some of the benefits that the students may obtain are the awareness of industrial practices and exposure to actual 
working conditions. Briefing given by the industry helps the students to understand the overall processes and 
materials involved in the production and at the same time they can acquaint themselves with new technologies, some 
might not be covered in the classroom lectures. The important thing is students can have a close-up view on the 
large-scale unit operations or equipment. Some of the industrial equipments are the reactor, bioreactor, distillation 
column, absorber, heat exchanger, process control systems and other auxiliary units.  The students are also aware of 
the safety issues and learn on how to treat the industrial wastes. 
When exposed to the real life industry, students may learn that not only production targets must be met, but the 
ethical and social responsibility are also important aspects that need to account for by the industry. Some of the 
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industries have their corporate social responsibility (CSR) schemes, and the student visit activity may fall into this 
category. 
Students can also learn from the industrial talk given by the experts on the current scenario, opportunities and 
challenges in a specific industry. Students also have the opportunity to interact with people in the industries, find a 
potential job placement and learn to be a good future engineer. Nowadays, university graduates face very tough 
competition for job market. By exposing them to the industrial environment, the students can make better career 
preparation and get valuable professional tips and first-hand experience.  
Additionally, UKM as university always give support by providing free transportation by bus for student visit and 
the booking can be easily made online. 
4. Weaknesses 
One of the challenges in planning and implementing the activities is to match the students’ available slot with 
those of the industries or the industrial speakers. Sometimes, it is difficult to arrange the date and time due to packed 
students’ schedules and less venue and lecture halls available for the industrial talk during lecture weeks. Even 
though the coordinator may identify the industries and speakers early, the date and time cannot be set since the 
student’s timetable is not available or set early. The timetable sometimes keeps changing even after the semester 
begins. For industrial visit, at least half a day must be free of lecture or other extra-curricular activities, and if the 
place of visit is far, it may require the whole day free. Often time, the visit and talk were set towards the end of the 
semester while students were doing their integrated or design projects. A few trips or talks had to be cancelled due 
to a last minute change in the schedule of the students or of the industries/speakers.  
Another challenge is that not many industries in Malaysia are ready for and open to student or public visit. This is 
probably due to their hectic production schedule, confidentiality and safety issues, or unavailability of staff or unit in 
charge of the tour. Certain industries may also give excuses of confidentiality or safety issues for not giving access 
to visit their plants or unit operations, so the students can only go to the briefings, control rooms, or tour from afar. 
Some industries also limit the number of students that can visit at any given time, usually a bus of students (40 
students). If the number exceeds the limit, students will have to be split into two groups and visits are arranged at 
different dates. 
For each visit, two accompanying academic staffs are needed, usually on voluntary basis. However, since 
lecturers also have hectic schedule, not many will volunteer even these are departmental activities and important 
components for accreditation. Even though the role of coordinator is to plan and coordinate so that everything goes 
as planned, the perception is that the coordinator should accompany the students for every visit. Thus, in the future 
more commitment from the academic staff should be obtained to make these activities successful and achieve its 
aims. 
Prior to Semester 1 2010/2011, no formal assessment or survey were carried out to determine the impact of the 
activities on student learning or achievement of the program outcomes from the industrial activities. The 
questionnaire for the survey (sample shown in Figure 2) was first distributed to students for the industrial visit in 
Semester I 2010/2011, where the students need to assess on whether the visit helps them in improving their learning, 
communication skill, life-long learning, and to come up with any suggestion to improve the implementation.  
The locations of large and established plants or chemical industries are often close to the petroleum-based 
industries, which are usually located farther away in the South or East Coast of Peninsular Malaysia. To visit the 
plants, several factors need to be considered such as the duration (minimum 3 days) and the accommodation for 
students and staffs. Unless the funding is sufficient and no problem arises from any class cancellation, the visits to 
these places are more difficult to be arranged.  
It was also observed that students were mostly lacking in motivation and sometimes low in self esteem when 
meeting with the industrial people. The opportunity to ask question during the visit and talk was not well utilized. 
Most of the students did not attempt to investigate and find more about the industry that they were going to visit. 
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5. Opportunities for Improvement 
Based on the weaknesses and challenges discussed, several ways for improvement are suggested here. Since the 
activities have been carried out since 2006, a database that keeps the information of suitable and relevant 
industries/companies and speakers is being compiled. This is to ensure that future visits and talks can be better 
arranged. Companies/speakers that often make excuses, give a last minute cancellation or program change, and are 
not suitable for the learning of a Chemical or Biochemical Engineer, can be excluded from future visit. 
During a planning stage, several companies and speakers also need to be identified for back-ups. Planning the 
activities 6 months ahead will give more option and time for any contingency plan. However, this is very much 
dependent on the early availability of students’ schedule.  
Cooperation by the academic staffs is also important since the activity should involve all and not limited to a few. 
Senior lecturers with wide experiences can add value to the learning of students through these activities. The 
department through the head of department has currently enforced that all lecturers accompany the students at least 
once a year.  
The coordinator’s effort, time spent in coordinating with the industrial counterparts, and more future 
responsibility to fulfill the faculty’s requirements should be appreciated in the form of credit hours of course load, 
similar to what as being given to other course coordinators. However, these activities must be part of a course (co-
curriculum) and have a proper syllabus and assessments. It is also hoped that by having these credit hours, students 
are more serious since their efforts will be assessed and evaluated.  
It is also proposed to Faculty of Engineering and Built Environment and JKKP to schedule at least one day free 
from any lecture or any extra-curricular activity for each week so that the industrial activities can be better planned 
(for at least 8 visits and 16 talks for two programs per year). Another option is to allow 3-5 days free for a particular 
semester devoted for these activities. This is useful for planning a field trip to far locations. It can also suggested that 
for this long trip, all batches of students stay at one place but the visit of different sets of students can be made to 
different industrial sites close to the place of stay. Faculty or department should have enough allocation to fund 
these activities, if the faculty’s requirements are to be fulfilled.  
Finally, the data collected from the survey need to be analyzed in order to determine the positive and negative 
impacts of these activities on the student learning. Continuous improvement can be made based on the results, and it 
is hoped that positive change can be made by all parties involved namely the coordinator, staffs, students and 
industries. 
6. Indirect Assessment 
The preliminary findings on the indirect survey on the industrial visits are presented here. The survey contains 
several parts namely the information on demographic, application of fundamental knowledge (PO1), current issues 
(PO3), communication (PO7), life-long learning (PO9), activity implementation and comment/suggestion. The 
results of the industrial visit surveys from two batches of students on the application of fundamental knowledge 
(PO1) are shown in Figures 3 and 4. The analyses show the students’ agreement on the statements given in the 
questionnaire (Figure 2).  
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INDUSTRIAL VISIT SURVEY  
SEMESTER I  2010/2011 
 
DEPARTMENT OF CHEMICAL AND PROCESS ENGINEERING 
 
 
 
 
SECTION A 
Instruction: Please tick [] in the boxes and provide correct information. 
 
Place of Visit: _______________________________________ 
 
 
1. Gender:   Male   Female 
 
2. Race:  Malay   Chinese 
 
   Indian   Other (please state):       
 
3. Year of Study:  1  2  3  4 
 
4. Programme: Chemical   Biochemical 
 
SECTION B 
Instruction: Please tick () at your chosen scale 
(1 = Totally disagree; 2 = Disagree; 3 = Neutral (no opinion); 4 = Agree; 5 = Totally agree) 
 
1. APPLICATION OF FUNDAMENTAL KNOWLEDGE (PO1) 
 
No. Item 1 2 3 4 5 
1. The industrial visit helped me to better understand 
the relationship of the courses that have been studied.  
     
2. I was able to relate the theory learned in the 
university to its application in the industry.  
     
3. I was able to see up close the unit operations that 
have been learned in the course and understand its 
function. 
     
4. I was able to see up close the unit operations that are 
not learned in the course and understand its function. 
     
5. I was able to see up close the control room and 
understand its function. 
     
6. I was able to see up close the research and 
development laboratories and understand its function.  
     
7. I was able to understand better the role of a 
chemical/biochemical engineer.  
     
  
Figure 2. Sample Questionnaire for Student Assessment on Industrial Visit 
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It can be observed that visit which allowed students close to the unit operation (Figure 3) received better 
agreements from the students for the program outcome on application of fundamental knowledge (total scales of 50 
– 93% on totally agree and agree), than the one that explains the process from the briefing only (Figure 4), which 
received lower scores (total scales of 23 – 77% on totally agree and agree). Similar trends were also observed for the 
achievement of the other POs measured (current issues (PO3), communication (PO7), and the activity 
implementation), which received lower scores, respectively. This shows that students will appreciate and benefit 
more from the close up view of the industrial unit operations, even though the theory relation to application (S2) for 
the visit was not as clearly understood for the Second Year students (Figure 3) compared to the Third Year students 
(Figure 4).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Agreement scores on PO1 obtained from 2nd Year Chemical Engineering Students in Semester 1 2010/2011 for the visit with close up 
view on unit operations. The full statements are given in Figure 2. 
 
 
 
 
 
 
 
 
 
 
 
 
       
 
Figure 4. Agreement scores on PO1 obtained from 3rd Year Chemical Engineering Students in Semester 1 2010/2011 for the visit without close 
up view on unit operations. The full statements are given in Figure 2. 
7. Conclusions 
Students’ exposure to industrial environments and experiences is undeniably one way for students to appreciate 
their theoretical learning to a more practical learning. The strengths, weaknesses, opportunities for improvement and 
preliminary findings on the indirect assessment discussed in this paper are hoped to provide better ways for future 
industrial visit and talk activities by the JKKP. In future study, a more comprehensive direct and indirect assessment 
can be useful tools to evaluate and determine the benefits of these activities to the students. 
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